S (displacement). These corrections are necessary hecnnse 
of the roiititlingof E to the nearest 0.1°. 

(3) The procedure outlined l>elow is used for both A and D. 

(<i) Step 1—Using the argument t«, enter the A and B sections 
of the tiring tables and extract data for At 1), A(2), B(l), 
and B(2). The a values* of A(l), A(2), B(l), and B(2) 
are reronled in column (1). 

(6) Step 2— Extract from worksheet 2, the appropriate data 
and record in column (2). 

(c) Step 3—Cumulatively mult iply column 11) hv column (2) 
and record the total product in appropriate blocks in 
column (U). 

(»/) Step 5—Bound off to two decimal plnces and transfer the 
A value to worksheet 11 and the B value to worksheet 12. 


Worksheet 8 (fig. 2D). 

(1) 'I'lds worksheet facilitates the solution of the formulas 

7T=7T(1) + 7T(2) Cos 2* t -i-7T(3) Cos Sin K r . 


rr 


TC 


TT + C(l) h,.+ C{2) h T 
1 + C(3) h,. + C{A) hr 

(U-to) //’ + /, 


I 


+TC 


Tlie value IT is the total time of flight of the missile from 
firing to impact. The standard launch time for a missile fired 
from a zero firing altitude to zero impact altitude is com¬ 
puted then corrected for firing position, and impact altitude 
effects. The value TT is used in worksheet 10 for com¬ 
puting displacement preselling variations. The value TC is 
the cutoff signal time. This value is used in computing the 
minimum required alcohol temperature. 

(2) The following procedure is used for worksheet 8: 

(</) Step 1—Complete chart I. 

J. Using t % and U as arguments, enter the firing tnbles in 
the TT section. Extract data for TT(1), TT(2), and 
TT(3). Record those values in column 1. 

2. From worksheet 2, extract the appropriate values nnd 

record in column (2). 

3. Cumulatively multiply column (1) by column (2) nnd 

record the total product in the appropriate a nnd b 
column. Complete the indicated computations. 

4. Apply interpolation factor. Complete computations to 

determine TT. 

(6) Step 2—Complete chart TI. 

1. Enter TT from chart I inline (1). 
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4 . 


From workshop I 2, extract the appropriate values ami 
record. 

Enter the firing tables in the C section and extract data 
for C(l), C(2), C(3), and C(4). Record those values 

in lines (4) through (7). 

Perform the indicated computations in lines (S) through 
(14) to determine total time of flight ('IT). 


(c) Step3—Cbmplote chart III. 

1. From worksheet 4, extraet the appropriate values and 

record in lines (1) through (3). 

2. Perform the indicated computations in line (4). 

.1. Enter the value TT for the appropriate range in line (5). 
f. Perform tlm imliented computations to obtain the cutoff 

signal time (TO). 

Worksheet 9 (lijf. 30)* 

( 1) This worksheet facilitates the computation of the required 
minimum alcohol tenqieraturc to which the alcohol must be 
heated in order to obtain the required burning time. 

(2) The following procedure is used for worksheet 9: 

(. 1 ) Step 1—From the FIX’ bnaic data record, extrnct the 
appropriate values ami record in chart I lines 1 through 5. 
For computation of planned missions when alcohol Lem* 
perature is not available, a standard alcohol temperature of 
40° F. will lie used. 

(6) Step 2—Complete the indicated computations for lines t$ 
through 17. When using tapes 1-11, it is only necessary 

to compute through stop If), and TA is — 2:i°. 

(c) Step 3—If the value of line 17 is greater than the value 
in line 11, complete chart II. If line 17 is equul to or loss 
than line II, complete chart III. 


f/ . IF or A* A ec/ 10 (fig. 31). 

(1) Chart I of this worksheet facilitates the solution of the equa¬ 
tion *IQ \" — | H*< 1) + ir<‘2)/»M R’(3)/ii.l ./UY.+ |A'(1) 

+ F(2)/? + F(3)A/.l < /FN-fA7n)+F/(2)/?+F/(3)AtldSI. 

This value is the first velocity presetting change (dQl) 
which will l»o applied to the value Q to compensate for varia¬ 
tions in standard missile lift off weight, thrust, and specific 

impulse. 

(2) The following procedure is used for chart I: 

(,,) Step 1—Extract from worksheet 9 the appropriate data 
and enter in lines 1 through 4. For line 3 when using tapes 
1-11 use the value of line 7, worksheet 9. 

</,) Step 2— Complete the indicated computations for line 4. 
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Figure SO. (CMIIA) Example of teorkihul 9. 

( e ) Step IJ—Extrac t from worksheet 1 the value K and enter 
in line 0. 

(»/) Step 4—Enter the firing tables in the W section and ex¬ 
tract data for \Y(1), W(2), and W(!l). Record in the 
appropriate blocks lines 7 through 1). 

(*) Step j—Enter the firing tables in the F section and extract 
data for F( l),F(2),and F(3). Record in the appropriate 
blocks lines 10 through 1*2. 
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Figure 31. ((MIA) Example of worksheet 10. 

Step 6—Kilter the firing tables in the SI section nnd extract 
data for Si(l). SI(2), and SI(3). Uecord in the ap¬ 
propriate blocks lines through 15. 
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(<;) Step 7—Complete (he indicated computations for lines 
10 through 28 to obtain the first velocity presetting change 

(dQU. 

(3) Chart II of this worksheet facilitates the solution of the equa¬ 
tion f/^2=N7 , (l)+* < 77’(2)A t +[.97 , (3)+^7 , (- , )^r.]^- This 

value is the second velocity presetting change (<IQ2) which 
will lie applied to the value Q to compensate for variations in 
standard missile lift-otT weight, thmst, anti specific impulse. 

(4) The following procedure is used for chart 11: 

(a) Step 1—Extract from chart I tho values R and h t and 
enter in the appropriate block lines 1 and 2. 

(ft) Step 2—Enter the firing tables in the ST section and ex¬ 
tract data for ST( 1), ST(2), ST(3), and ST(4). Record 
in the appropriate blocks lines 3 through 6. 

(c) Step 3—Coinpleto the indicated computations for lines 7 

through 11 to obtuin the second velocity presetting change 

(<IQ2). .. . , . , 

(5) Chart VI of this worksheet facilitates the solution of 
the equation — (dQ\ +r/02) TT— 0.009541 dWT* + R 
[—0.026045 dWL- 1 .W30 </.<?/+ 0.01GG51 dFS]. The solu¬ 
tion of this equation will provide dQ the total velocity pre¬ 
setting change and dS tho total displacement presetting 
changes due to variations in standard missile lift-off weight, 

thrust, and specific impulse. 

(0) The following procedure is used for Chnrt ITT: 

(*/) Step 1—Extrnct from chart I the values dWfj, dFS, dSI, 
and R, and enter in the appropriate blocks lines 1 through 

4. 

(ft) Step 2—Extrnct from worksheet 8 the value TT and enter 
in line 5. 

(c) Step 3—Compute the indicated computations for lines 0 
through 15 to obtain dQ. Enter dQ in the box at the end 
of chart III. 

(d) Step 4—Compute the indicated computations for lines 16 
and 17 to obtain dS. Enter dS in tho box at the end of 
chart III, 

(e) Step 5—Enter the value dQ into worksheet 11. Enter the 
value dS into worksheet 12. 

A. Worksheet 11 (fig. 32). 

(1) Worksheet 11 facilitates tho solution of the formula <? = 
<?(l)+(>(2) Cos Sin Kt+Q(%) Cos 2$ l + Q( 4) Cos 
2 A'r +<?( '>) Cos 2<*i, Cos 2A"r- l -#(G) Sin 2<£i Cos A r + C,A 4 + 
dQ. (For/ 0 ^57,C,=0.013-1. For /.<57, (.\=0.0120.) The 
value Q is the missile velocity presetting. Three corrections 
have l»een applied—ono to compensate for altitudes other 
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(him sea level, one to compensate for the rounding of E to 
llie nearest 0.1° anil one to compensate for variation* in 
standard missile lift-olf weight, thrust, ami specific impulse. 
The value is used in worksheet 14 to compute a lime in 

seconds. 

(2) The following procedure is used for worksheet 11: 

(«) Step 1—Using t.and U as arguments,enter the tiring tables 
in the Q section. Extract data for Q(l), Qt‘-)» Q( 3 )» 
Q(4)» Q(5), nnd Q(C.). Record values for Q(l), Q(-)» 
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Q(3), Q(4), Q(5), and Q(t>) in the appropriate blocks 
under column (1). 

(&) Step 2—From worksheet 2. extract the appropriate values 
and record in column (2). 

(«) Step 3—Cumulatively multiply column (1) by column (*2) 
and record the total product in the appropriate a and b 
columns. Complete the indicated computations. 

(rf) Step 4—Apply the interpolation factor and determine a 
value for 

(e) Step 5—Apply the correction factor necessitated by the 

rounding of K to the nearest 0.1°. I'se values (E—Eh) 
from worksheet C ami A from worksheet 7. Determine a 
value for Q. 

(/) Step 6—Enter dQ from worksheet 10 and add to Q to 
obtain (^. This value is transferred to worksheet 14. 

~\Voi'lt*hert 12 (dg- 33). 

(1) Tliis worksheet facilitates the solution of the formula 8= 
S( 1) t*S'( 2) Cos Sin A',+S<3) Cos 2* L + S(4) Cos 
2AT r +*S’(5) Cos ' 2 * 1 . Cos 2JTr+S(3) Sin 2* t . Cos K t + CJi l 

+ JS. (For 57. r.= — 2.2.j. For /,<57, C 8 = -1.67.) 

(2) The value S is the missile displacement presetting. Three 

corrections have l»e**n applied: one to coui|»ensate for altitudes 
other than sea level, one to compensate for the rounding of 
K to the nearest 0.1° and one to compensate for variations in 
standard missile weight, thrust, and sjmhmIIc impulse. The 
value S is used in worksheet 11 to compute a time in seconds. 
This time is used to preset S in the missile. 

(3) 'Hie following procedure is used for worksheet 12: 

(a) Step 1—Csing l» and t b as arguments, enter the firing tables 
in the S section. Extract data for S(1),S(2), S(3), S(4), 
S(5), and S(C>. Record values for S(l), S(2), S(3), 
S(4), S(«»). and S(0) in the appropriate l>oxes under 

cnliium (1). 

tM Step 2—From worksheet 2, extract the appropriate values 
and record in column (2). 

(c) Step 3—Cumulatively multiply column (1) by column (2) 
and record total product in the appropriate a and b col¬ 
umns. Complete the indicated computations. 

(*/) Step 4—Apply the interpolation factor and determine a 

value for S*. 

|c) Step 5—Apply the correction factor necessitated by the 
rounding of E to the nearest 0.1°. Cse the values (E — E„) 
from worksheet It and B from worksheet 7. Determine 
a value for S. 
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Figure S3. (CMIIA) Example of \cork**<et Ii. 

(/) .Step C—EnterdS from worksheet lOtind nilil (oS loohtuin 
S. This vnluo is transferred to worksheet 14. 

j. Worksheet 13 (lig. 34). 

(1) Chart I of this worksheet facilitates the solution of the 

equation 7 , -7 , (l) + r(2) Cos + L Sin A'f+ri3) C<« 2*t+ 
r,f lL . (For f,£57. C,=0.0028r». For /,<57, CY=0.00*275). 

This value is the tirst of two cutoff equation constants which 
arc preset into the missile. The value T must be converted 
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into another numerical value for dial .setting. This is done 

by applying the formula /.= 2.76——jr- 110* to the value 

T. This value is railed L. Tt represents T ns a dial setting 
to the value T. This value is called L. It represents T ns 
a dial setting iu seconds. 

(2) The following procedure is used for chart 1: 



>p|y interpolation factor and determine value 


( ( f) Step 1—Using arguments t. ami t„. pnter the firing tables 

in theTsection uml extract data forTt l),T(2),andT(3). 
'llui values of T(l), T(2), uml T(3) ure recorded in the 
appropriate blocks in column (1). 

(4) Step 2—Extract from worksheet 2 the appropriate data 
and record in column (2). 

(r) Steps—Cumulatively multiply column (1) by column (2) 
and record the total products in the appropriate blocks in 
columns a and b. 

(</) Step 
forT. 

(<*) Step o—Apply calibration factor to determine L. the dial 
setting. Round otr to nearest whole number. 

(S) C’liart II of this worksheet facilitates the solution of the 

equation A’-.Vfl) +iV(2) Uo* 6,. Sin A* T 4-.V<3) Cos 2* # .+ 
C,h (For 6\=0.ntHH0tK). For t.<f>7, C 4 «= 

O.000458). Tills value is the second of two cutolT equation 
constants which are preset into the missile. The value X in 
meters per second must he converted into a numerical value 
for dial setting. 'Jliis is accomplished by multiplying X by 
33.333. This product is called M and it represents X as a 
dial setting. 

(I) The following procedure is used for chart 11: 

(«i) Step 1—Using arguments t, and t b , enter the tiring tables 
in the X section and extrnrt data for X(l), X(2), and 
X(3|. The values of N( 1), X(2), and X(3) are recorded 
in the appropriate blocks iu column (1). 

(/>) Step *2—Extract from worksheet 2 the appropriate data 
and record in column (2). 

<c) Step?—Cumulatively multiply column (1) by column (2) 
and record the total products in the appropriate blocks in 
columns a and b. 

((/) Step 4—Apply inter] mint ion factor. Determine value for 

X. 

(•*) Step 5—Multiply X by 33.333 to determino M t the missile 
dial setting. Round off to (lie nearest whole nmnlier. 
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/•. Work*h/ct U, (tig. 35). 

(1) The purpose of workslicet 14 is Jo facilitate the sol ution of 

720 , -O . , . / 25 

1 “ ,,nd J ' V 3F+X. 


the formulas /■’ 


.I q 4- .4#•’ * ^ + ^lr* 

where F is the value for calibrating the range accelerometer. 

/ is the time required for presetting the velocity presetting 

Q, and J is the time required for presetting the displacement 

presetting S. A t —g L Sin K and $r L is the value of gravity at 
the launcher. .!,■* —(MOSJVt (Cos A Cos /:’ Cos «$»!,-$* Sin $t. 


Sin A’). This is the magnitude of the apparent acceleration 
in the range measuring direction due to the rotation of (lie 
earth. 

(2) The following procedure is used for worksheet 14 : 

(«i) Step 1—From worksheets 2, t», 11, and 12 extract the ap¬ 
propriate values and record on worksheet 14. lines 1 
through 6. 
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(A) Step 2—Complete the indicated computations for lines 7 
through 21>. 

(c) Step3—Determine values for F: F+0.01 see; F—0.01 sec; 

1; and J. Hound olT to three decimals. 

/. TT orkuhct't tfi (fig. •'VO). 

(1) Tho pur]M»<e of worksheet 15 is to facilitate the solution of 
the formula //=100 (L,+ L r )> where 11 is the velocity output 

of tho lateral accelerometer at the end of 100 seconds due to 

the rotation of the earth at the launcher location. 

L r =fft Sin d 

T, r =0.00804 (Cos * L Sin K ('os #/-Sin 4>l Sin </). Tliis is 

the magnitude of the apparent acceleration in the lateral 
direction. 

(2) The following procedure is used for worksheet 15: 

(*i) Step 1—Extract from worksheets 2 anti 6 tl»e appropriate 
values and record on worksheet 15. lines 1 through 3. 

(6) Step 2-—Complete tlie indicated computation for lines 4 

through 13. 

(e) Step 3—Determine values for 11: TT+0.01: and IT —0.01. 
lines 14 through lfi. Round off to three decimals. 

101. (CMHA) Azimuth of Orienting Line 

, u The aiming azimuth (K) as determined in worksheet 5 (fig. 20) 
is a geodetic azimuth adjusted for rotation of the earth. To orient 
properly the lateral accelerometer, the azimuth of the orienting line 
must be expressed as a geodetic azimuth. 

b. Geodetic azimuth is obtained from grid azimuth by applying 
the convergence factor C to the grid azimuth. The missile program¬ 
ming data computer will compute the geodetic azimuth of the orient¬ 
ing line (par. !H). 

c. Tho hand computation for determining the geodetic azimuth of 
tho orienting line is performed on the FD( basic data record (fig. 
18) in the following manner: 

(1) Survey personnel report the grid azimuth of the orienting 
line. This value is pntered on the FDC basic data record. 

(2) After completion of worksheet 1 (tig. 22). the value of con¬ 
vergence from line 34. worksheet 1. is entered on tho I*DC 
basic data record. Note 4 on worksheet 1 provides for con¬ 
verting this value to degrees, minutes, and seconds for re¬ 
cording on the FDC Irasic data record. 

(3) Using the proper sign, the value of C i» applied to the grid 
azimuth of the orienting line, converting it to a geodetic 
azimuth (this is not actually a true geodetic azimuth, since 
it includes the value of convergence for the tiring |Kwition 
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rather than the orienting line). Tlie geodetic azimuth of 
the orienting line is then recorded on the fire command sheet 

(fig. li>). 

If a zone to zone transformation is necessary, the coordinates 
of the launcher used for convergence computation must I* 
the ones referenced on the central meridian in the zone of 

the launcher. 



Go to Page 112. 






